EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 



2000281331 
10-10-00 



APPLICATION DATE 
APPLICATION NUMBER 



26-03-99 
11124690 



APPLICANT : 
INVENTOR : 
INT.CL. : 
TITLE : 
ABSTRACT : 



TOYOTA CENTRAL RES & DEV LAB INC; 
INAGAKI SHINJI; 

C01B 39/00 B01J20/10 B0 1J 29/00 
MESOPOROUS BODY AND ITS PRODUCTION 

PROBLEM TO BE SOLVED: To obtain a porous body with porous pore walls, which has a 
peak at the diffraction angle corresponding to a specified d-value in a X-ray diffraction 
pattern by condensing and polymerizing an inorg. skeleton component and/or an 
inorg./org. composite skeleton component in the reaction system having less than a 
specified concn. of a nonionic surfactant. 

SOLUTION: The concn. of a nonionic surfactant is preferably <29.67 g/l. The mesoporous 
material shows one or more peaks at the diffraction angles corresponding to the d-value 
over 1 nm in a X-ray diffraction pattern. An inorg. skeleton component such as an 
alkoxysilane which forms a silicate skeleton and a polyethylene oxide-based nonionic 
surfactant as a template are mixed in a solvent such as water with the pH controlled to 
<0.5 to condensate and polymerize them at 35 to 80°C. The molar ratio of the skeleton 
component: surfactant:hydrochloric acid:solvent is preferably (0.042 to 0.175):(0.00073 to 
0.030):1 :27.79. The obtd. mesoporous body has £2 nm center pore diameter and has 
£60% of the whole pore volume in the pores of diameters within ±40% of the center pore 
diameter. 
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= 15 — 20. y = 50-6 0^hUrP7^34f'J? 
— "Cfcft. =5r*J. 15. 19. 18. 19. 2 0*^1 

o^ftj&HTjf^Sre&ftyfif, fcfcfflA^-jfcrtirCftfcifift 
(EO) x (PO) y (EO) x^LMHJ7D7 
i/n^U^-T'fe^. 4*:. yo-yy^ME^JL*:. tf" 

#'JV- ( (PO) x (EO) y (PO) x) 
i£ffl-f ft-rttfT^ft,, Z.<r>a#y?— toutt, 4# 
x. y fcRjeLSrvv*^ x = 5—110. y=15 
-7 0<0®H##4 L<. i: 9*f4L<Ji. x=15~ 
20, y = 5 0-6 0^) h 'J ZD 7 ? a^yv-T'J. 
ft. 

[0 04 0] h'J/n7?3^iJ-?-t LT(±. ftfaft 

E0 5 P0 7 o E0 5 . EO, 3 P0 3 o EO 
, 3 . EO 20 PO 30 EOj 0> E0 2 6 P0 3 9 E 

0 2 6 . EO a 7 P0 5 6 EO, 7 . EOj 7 P0 58 
EOj 7 , E0 2 0 P0 70 E0 2 o. EO 30 PO 
30 EO 80 . EO, 06 PO 70 EO, 06 . EO 

1 OoPOsgEOj 00 . EO, 9PO33E 

o, 9 . eo 2 6 po 3 9 eo 2 6 mzmmx*z&. n 

4L<W;. EO, 7 PO5 6 EO, 7 . EO, 7 PO 

5 8 eo, 7 ire£>ft. zh.&cDhvy'U'yrajKv-? 

-IZB ASFftm*bffiM(MzAttm~C$>r) . 4£. 
>y y 3 tf>y #ft £ t ft . h 'J y Q y ^ 



y v-ti 1 * \, >n 2 aw±^ffl^^Tfflv ^ c 

[004 1 3 4*:. xf-u y^T5>c r )21|cOSSIl J ? 
\z*ti?ti 2 *co*r 'J xf-i/y^^t-f H^-aK 'J 7*0 
truy**-^ F^Ws-^iT^ftxy-y.-f yo-y 

;3,1f'J?-tfffl^l). <5Ut£. (EO, , 3 PO 
22 ) 2 NCH 2 CH 2 N(P0 22 EO, , 3 ) 2 , 
(E0 3 PO, g ) 2 NCH 2 CH 2 N (PO, 8 EO 
3 ) 2 . (PO, 9 EO, 6 ) 2 NCH 2 CH 2 N (E 
O, 6 PO, 9 ) 2 m£mf&ZttfT'£&. X?-7 

-i 7o «y y a# y 1 a* ft v 2 M2Lt£ffl*-& 
*>€Tffiffl-T ft i fc #T'£ ft . 

[00423 4^:, 1 W.T)V*)VT S , ^> 
tt»B8*Stt3PJfcLT«ffl-CSft. JSOftWHEStt 

Sr*6ftfcrfttt*tt»4i^)«^fcJ:0, t#£>ftft*i?l 
gSrSWr ft -Ik 

[0043] (ffijs-s-) mz. zixkvytmiSi&b'm 
ffl&mtzistsmjm mm frt>xv$?i#zn&. 
m^RjGfc*j*tft*j«±, *. 
j|^^»jwp*ttfflTfti ttfX'% ft**. 7j<^ffl^ft 

t *<»4 t v \ S*Wtcli , p H 1 lilTT'* ft Z t *^ 

*^(=fc v \X li . Blti 1 mm$> ft on 2 S^IKJLh^ffl 
^^y^Tttffl-rftik^Sft. ^Cfc^tffiffl 
■TftBBi. *F4L<iiig^, WJ&X'h ft . «IS&ttfflL 
TpHO. SHTfc^ftifcjWfctffJtU^. . 
[0044] *!6^<o#?Li*^»ft ten. ^®«tt?fiJ^ 
ffiieSfc-rftJ:k36W4Lv\ i?4L<{i. RiE^tffi 
ffl-rft^M»t**LT, 2 9. 6 7s/l*)HcO®H 
T'fcft, 2 9. 6 7g/lljUi-C'tiSynfL$:?FMt^ 

ufrt>x*b&. ttz. 7 gyuihmit^L 

0 . if 4 L < «-t^)±Rai««. 29g/l UlTT'S) 
0. S^(cif4L<{i. 2 5 8/liaLTT-ftO, J: W 

*L<(i2 0g/i JiiTT^ft. 4?t, TRoausa. 

1 0g/l J.2Lh^»4L<. iv#4L<lil2g/l 
feLhf *ft . =5r±J, 1 5 g/ 1 *>*»4 Lv^„ ife. # 
ffi^ttlfll gtC^tLT. 0. 0 1 2^r;HiLt 

T*ftii:*«*F*U^ 

[0045] #s^(S^^?i-^-rft^(i. mzmfct 

-H-tSfi£^$r ^Jrt ft «T t #4?4 L o. ^Bvgtt^i^ 

*«anrrfta^»«)a*^i«Htt.. *ai®tt3w*<^-t 

•CtJLh 1 0 0 XllXTXh ft Ii* { MU\ 
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[0046] Rmm&mt^m&kwimittm:®. 
Wdwewrv***. 3 5*cJsLh8ox;isi"rr-* 

\>\ 4fc. «3h«cA»tt*KrlBlt4*fc:lReL*v^, 1# 
JsLfcT* * - k 3&*0i U \ 

[0047] EKSRCii^Tii, S-flWUfctt'O^/l'Jt, 

«4. 0. 0 4 2 — 0. 1 75:0. 00 0 7 3 — 0. 0 
0 30 : 1 : 27. 7 9*?&£ £ 

JS*t*«*'C'**Ct* J J:9»4L^. ±fc. *4SA 

: ^SHStttfJ^A-it (#«lR^/#iBffi1!BI«J) II. 
6 0ELLki-&£k* t iffiU*. iD#4L«49 0m 
±T-£> 0 . § h tcjff* L < 14 1 2 0 tUitT* -5. . 

Jt^m^rr-s. ; k iz£ o „ $ffl?i@^vh$ < -r & c fc 

(%) k AW fc*s. ^rt-JtS:* 

* < * k ^ d #3^tt»l«o«ffi«£®**-& -I 

tfcj:*. ftmm^w-femmxrx'htitf. aim 

£J4» 2 9. 6 7g/l*)l, ct9*?4L<<4. 15g 

io. w&mzsrnjvsmzmxz-itzmvwmzft 

iStt^j 1 s t*T LT 0 . 0 12 *;Wa±"C&* . 

[0048] mn&&m-&m±, mm-t&ft-mimm* 
■w^^mm.^m.i,zx->xhm^^*K mm*, o 

"CtLk 1 0 0'ClXfcomSXffhix.i, . ifiL<{l 3 
5'Ctl±8 0X;mTT*J>S. Wrfc. HJ7"oy?3;K'J 
JMSiSttajk LTffl^l»^^{4. 4 0*CJ2Lh4 

n.a*«^s < ^ o $b?lm»^js< & . sis 

(4. 8B#^~2 4B#^KHT*I». RJCIi, » 

SKffift 4 v *{i»H¥ttJBL fllffttJB k If WftR k * tt* 

[ 0 0 4 9 ] Srfc. *^7Lttraiffl3U£{4. M^ttJWtc 

4 7TohVKy-fe*y:frk*£SsjD-f £.1 k{;i 9ftJffli-f 
6£k#-Ci<&. 

[0050] (tKS^S) M^RiE^SL #B*>*ttf 



rttcasWSiifc* 4<?> i><7) ) j^4> fffltffl&n£Rr>IIfc< 

•tt. ^ISlwfEttS: 5 0°CULt2 0 0 'CtJ.T^®Hl*lT'* 
« InSR-r & . M^aj£t4 . if 4 L < (4 6 0 °CtLh 1 

o oicferre* o > i t< {47 o*cja±8 o-cm 

TtftS. 4>t- ^<7)k#^pH{4^r^'J14^J; 
<, #4L<«8l3Lh8. 5BLT"C*S. MB.* *S®4 
fcl4*IWk-j- h U *J J^Xim-ttitfl: V \ i WIB#(§] 
Ji1#t»JRB-r & *> 1 BttafcLLtfjaF* L 

<. 3^pa-8^3ti»'§i?>(=»4U\ ^timi. &m 
mmmtx^xtx^^K *>£*)&mmrixi>sm 

0 . ±Ifi*MtSo'< iaTO$&mSr J: 0 ffift* i k 
[005 1 ] ULkOi 0 kyk3R»a**t1S*» Mi 

isftSib*: t°-^ ZiKrmiLW&<r>± 4 0 %<5DlEffl^ 

iia?Lsm^ 6 o%mLif^t.ixhnmzm-^z^-it^ 
[00523 ( ?rmmw?\com£ ) ma^sjs&t* 

m*izm£'r&. ztibwtLtz±jmfrt><7)fflsm& 
X'tmth-ftmtfhh . ^ni«.^t"!4, 3oo*c 

*»4> 1 0 0 O'CcOleffl-C. *f 4 L < {44 0 0 JjLh7 0 0 

x^ifi. ^iz^mss.-frimttziztt i v$mi±h\g& 

[00 533 jffiflCyc«a^*^6-«i. ffBiatBPJfc: 

m-&mmm<n±i*^mmzmm±]m£tti&Zit. m 
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xyy-/K yyy-/K Tthymzm^&zt 

*tftlt4«*tli, 2 5'CW±S0'Cm 
Ttf>«fflTlT o ; b SLK -Hi-Sri&JKtt Sr ft 4 

46 'ym.w& a * >i&ft £ mm t r t> 4 ^ moD-r& 
\®j *y&Ltt£-£iswstLxu. mm. mm. mt-r 

ML 0 . l-io t)V/ 1 3&«#i U \ x ? y -/u-if ?8 
tcStt&HJB^J«!|*K^tt*li. x^y-yHf^i 0 0 
c c ItZZt L . HJB£jaa*# 0 . 5 5 0 g #MFi L 

^. ftffiftv>tiffiit2 5*0—1 oor^fs^KsiT-^a 

[ 0 0 5 4 ] Wi U*ttfi£\*rt£i: LTJ4. 

J4. (CH 3 O) 3 S i -CH 2 -CH 2 -S i (OC 
H 3 ) 3 . (CH 3 O) 3 S i -C 6 H 4 -S i (OC 

h 3 ) 3 mzm^. zm-immtLx. (eo) x(p 

O) y (EO) xtU^^h'J/O'y^^^'J^ 
- (fzfdL. x = 5 — 1 10. y = 1 5 — 70. jffiL 
<14. x=l 5 — 2 0. y = 50 — 60) £2 9. 6 7 
g/ 1 . L< i4 1 5 g/ 1 JW>i8tJg-C. jg&fc L 

[0055] .IC94 o %%.I&mzJ:tH£. XtSEIifr^ 
-VKtSWC 1 nmJiLhc^dffi^ffl^-r^llJJWl^C 1 
*JiLhwh'-i?$rWL. *Jj:tX/*Jtt4. +'MII?LfH£ 
<D±4 0%^$gffl£:£«U&*O6 0 Wirj&****VC 

mmw®izh&iffi\Mti i 2> : fim-e$>&. yy^ 

WfLBtgj&*4 n m— 7 n mt'liS^ V ^flfta&W&ft/S* 
$yn?U§WO. 0 5g/lfeltO. 3 
g/l«T(ML<(l 0. 2g/l gj£) X'fo*). 
S?Q?lf2J4. 0. 2nmWi2nmOT (»t L<(4 
1. 6 nmil) C0i><7)W&t>tl J $>i-\.i. 
[0056] ISLtmiLtz* o IZ. *»BHT't4. £IT*> 

< 1 ) xmmft^f-ylZti^X l nmfcLbOdfcfclffl 

-3 X . IBl^fc flfltttcfcft & *'MTLiff@# 2 n mlil 
±•0* 0 » Clc04"M?Lil:@<^± 4 0 %tfO^Htc^:iW7L 
^<0 6 0%J^LL#-££ftT:fc 9 . Iyiem®t?>*«fl 

( 2 ) XftlD^N-^-y(Ci5^T 5 nmULhCDcHgUffl 
S^-*EWfft«t= l*Jilt<7)b'-?£W-rS. buIS 

( i ) iemcoyy^7L«s. 



( 3 ) «L®tf07lSBS«J& $ 0 . Olml/giaiO. 3 
m 1 /gJaTT**OTE ( 1 ) X(4 ( 2 ) iBtt*X*V0 

( 4 ) HtfieiiffltLSO?LgPcO?LfS*\ 0 . 2 n myj:2 n 

miXTx-fozmnz < i ) - ( 3 ) fi^Kfata^y 
y^?Ufc. 

( 5 ) MieSitLS^7L^!l*^«l?L^W^ 1 0%1-Xh 

T£>&. mfe ( 1 ) - ( 3 ) ^v^fiAHciBtu^yy# 

( 6 ) ffiriBHBUfcoffsa^ 3 nmi:jjcX'hhmii 

( 1 ) — ( 3 ) ^TixrtHCfail^y y^FLft. 

(7) (EO) x (PO) y (EO) xkLXStZtit 
hV7u v?znr^)~?- {titiL. x=15 — 20. y 
= 50-60) 2 9 . 67g/l *)H<7)RJE^ 
T\ *i^^^fcJ:t>*/4^{4«MS/*-S1I^# 

. y y ^a-*«o«sgs«. 

(S) fjffil- 'J7'n y 7 3#U^--<0»K#, 1 5g/ 

i H.Tf*4 . Bute ( 7 ) letu^^jt^ra. 

( 9 ) fjK b 'J 7X3 ■y^n^n-lg tcW-T & 
4^0 . 0 1 2*>\s\A±.X~b&mil ( 7 ) X(4 ( S ) 15 

[0057] 
[0058] 

mtmi ) 

(EO) , 7 (PO) 5 8 (EO), 7 -tf)«j«5«T*S 

a. basfs) ^ffl^r. wsis^ttr. ^h^x 

+Asis})jr-h (TEOS)^V^„ P104C0#^ 
T, TEOS&m&Smt LXMKftffi-LXmSZit 
tc. 1. 7 6g<7)Pl 0 4 (0. 00035^1/) Sr. 
10 5ml O-f 7)->-3c^7Kt^§-tir. ^<7)WffivSttffJ 
mmizi 2Ntal!2 0m 1 (0. 24t;H ZtiUZ-tz 
(^tK»6. 6 7t/k #®«tt^Jfl|g: 14. 67 g 
/\ ) . 4 5TO»t. £*>ffl£«fc:*tl/C» 4. 
7 3g«0TEOS (0. 0 2 1^) ^—WiZn^X. 
8BSBHW¥Ufe. $4>{^. 8 0°CO5r-^;i'/-<x4'(C8i^ 

ia»atfc. 4jatfcafe8t»*«5i^3it:j:oiijaR 

=5:*^ (MjIO . 5ml/min), Wfefrh 5 5 O'C 
4-C2B«aiWCIMBL, 5 5 0 <, CT'6B$p B 1Mfi5c-rSC 
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[00593 ( $Limcoim.%m ) mm 1 mmmn x 

RDa'^ — y$:Wi3 t/ZTtkLsfc, Kftlfc-ottTtt, d = 
1 . 9 6 cavUJ—^fc^i^lllfcSil^t:-? 
ftTc. CiO@^^->{if£ftDJ; 0(100). ( l 

io), (120) motsiVrmizimzix, mm i a. 
4 co (a.) tzurn i commwmmm. H4 < t> ) kb 
frb. ^umimmt. s. onm, itmmmni. 

5m2 /g^±ffljma. (fi**JEP/P0 = 0. 9 8 
b#) (±, 1.11 ml/g^W:. »5fcX«|gi»rK:J: 
O^ft^W^Safcao (30=^00X2/1. 7 3 
2 ) k a*®*iij^{c J: *) , 3R»fc«FUBaof6J: 0 , 

mnmrnt. 5. osnmj^, 
C00 6 0] ttz. ttmmm38. i / gon&n 

tzum i <?>m.imiMmm* t -70 y b tx s ? n?i 

•T45fi<ttlttKSria6fc:jirr. £<Oi£«ilMfcS:JflVvC. IS 
1 ?)fl$ifHHftlifc£ t-ro7hU/77iH7 
tc^-f. :W7 7K< ISmtcJi:. $?n?L#?R± 
U :£$?0?Ugffi{2. 0. 057ml/gtA4^>: 

<0^tti§SUCckix{i\ $?n?LO?L©2. 1. 7 1 nm 
X'h->tz. ztit><nmVr%ig:Zm9lZ7ik't. 

[006 1] (2IS6082-4 ) TEOSOtfflM6. 

5 6g (0. 03 1 5^1-) , 8. 75g (0. 042 
^E/H „ 11. 04 g ( 0. 0 5 3^) t-thWY 

« . nwm 1 1 mm<rms t mmz x o , mm 2 , 3 a 
ar/H3R««»a»t:a£-cJ < RtftgA* 0 9 ^ vtz . 

B*U k. WffLiffgti, 

ffiiStt^lo^Ht^'iiJirr-S^trMv^. 6. 0-4. 8 

6 nmi-CW^Lfc. JtaWWti. 717. 1-87 

4 . 8raVg tCitSD Lfc . *B? IMcom £ (±tt&*tt#> 
*iJllK:f9!\<\ 4. 36 — 6. 4 6 nmi-CiMflnL*:. $9 
TUSSKi. 1. 11-0. 4 4ml/gC^U. 

[0062] mm i R»tctwsssiB»&ffl^r«-a« 

2—4 02XiR4raMg& t -7n y h LT 5 9 m\M 

£f#7c . Jto£ $ ? nfL8«*J «fc S ? n?L« 

<0*S»*BI9fcjriLfe. IS$] 1 tf)*&5lk h*>*t$> k , * 
/Ht^it^i 0 , £:$?a?L£*ii0 . 0 5 7-0. 2 
08m l/gcrcKBTflMmU $?o7L®i. 1. 7.1 
-1. 5 4nm(7)KB|-C'^^^. C ix<b J: 0 , ^ 

w&wmm&-ffim&T<wteMi . 



-1 5 0O^fflT'tM^$-ti:€»wklcJ:0. 5?n?Ug1B 

^w*rc#fc. rase mTi^«i#fi t> mwvz 

? oJLSFBttfJttlnrt- £ £ k 4> , iWFLSWfcSW h 5 ? 
a?L^m^fJ-& (%) *«. 5. 4-39. 0%tCii*L 

[0063] (JtftKPI ) 5 7 o?UEM»* N ^ffivgttlfijjg 
JS k a?SarM«3b«*) S w fc SriB^. 5 fcrtlc . P 1 0 4 £ 

3 . 5 6 g-f$fflLT ( ftmmmmm 29. eis/ 
1), pi 0 4<mmmmH±mMmi tnmzm^L 
ximmmzwc mtxmmtftzx*). 
^^i-jmm^tfz. mmmmmisM^mi3iz 

8. 9nmX'3b>0. ktmmmt. 8 5 0m2/g,HH7L 

stmi, 3. lnm^u. ttc* wmmktm^ 
xwmmwim* t-ro»h L?t: i<7>&n 1 4 tc^-r. 

[0 064] (mffiM5) 0. 4 4gC0P104 (0. 
00 00 9^)2:2 6. 5 m 1 cO-f *>X.WkfohzmM 
S-fr. iix(C12Nfil8*iSfaS-5ml (0. 0 6 1t 
>H SrJniJt: (^tK41. 6 7^). Cc7)^M2r4 
5°CT'$L<Mt¥L3r#<^ (CH 
3 0) 3 SiCH 2 CH 2 Si (OCH 3 ) 3 (BEM 
e) (0. 00525^/W) 1. 4 2 g £»(t>D < 0 k JP 
^.T-e^*^ 1 0B*IBI«fPL«:. BEMeSrJniTa^ 
Ja^l^a^^miiE^'^L^. 7 0W 

^?§+T-i o^mmnv, ttmm^^Lti. mumt 

3 0 0ml C04 *>3m*X~2®i9tim;. 4 S'CCOfflSk 
SKHSfttlft. ^il^Bi)lg^3ef45 (»*) kL 

[0065] (HMCRI 6)^7:. fffigflcKf} 5cr> o . 3 

5 g£ 1 0 0m 1 cr>z~? S-MzftWlZlt, MWMft 

^46 Sr#7:. 
[0 0 6 6] <^)!i£^j7) 0. 44g«P104 (0. 
00009^) ^26. 5 m 1 *^«WctC«jB 
CixtCl 2N*K*jSjR5in 1 (HC 1 : 0. 0 

6 1^/U) ZWLfZ (^7k»l. 6 7^/U) . 4 5W 
?S?S4'-CiaL<i«#L=Sr*^. BEM el. 42g 

(0. 0 0 52 5^) Sr^>-5< OJn^.. -fcO^ilO 

b#sj«^L7c. ^yv-2jui.-c. mwj.ftiz&&m 
&± tfz. $^{:7o t:<o»?§*-c i o mmtm ttz . 

7 0"C<o?ij§+-C\ c:^MJ!5?Si{c3N7j<g?-ft7-h 
'J^ATk^Ml 2m 1 (NaOH:0. 0 3 6^/1/) S: 

jni. r 3 mmmn t . efe«t«* *a . nam 3 0 

0 m 1 <T)J *>3sm*.X'2®ffi*^ 4 s-ccosbuhhmc 
-BfcfegU «HB*K«7 (»*) S:#7c. 

[0067] ( tkfmnffimm > t&*xnnuf i 
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r>. ^frntommmnzft^fz* 01 sizwmfomis 

cOi&ft®co XRDA7-y^f s d co ffimmz-o ^ ~*X 
li. l&ftmzd = 92. 91A(26> = 0. 9 4 5 ) CO 
3$ V ^ t 9 t <7)-mft ffi [l|t^ V> a A -7- 1°- ? 3&*Jl t> 

[0068] HI 6ClSf46^XRD^*^-y$r^-r o 

x ^ j -tummz j; s^a^tt^j^^^^t , n>mmm. 

{iffiit^frO^ d = 95. 54A(2<9 = 0. 92 
0 ) Th-?fz» 01 7tCfjlB*^47c0XRD^\°^-> 
ar^-f. ^cObJjIE^OT^. d = 94. 9 1 A (20 

= 0. 9 3 0) 00^^-9 t^cr>mnm{zM\^3)v 

y-v-7&fit>i\tz. mmmms titm-tz-i tiz 



mm<& < & & tgfa Lfc . 

[ o o 6 9 ] mm e coi , fi*»«ai3es:^f ofe. 0 
i s K:a«i8aKPia«?&3jrr . ibhetj p/po = o. 

0. Zco^fimi. 4. 5 5 nmcomnm.m^'t^z: 

b&totpitz. BETJt«ffi«(i878. lmVgt 
£>-^„ *Jt. *BTLSI¥ii6. 5 3nmt«)fVC 

[0070] KH6^ifit«flMbii>'» t -rn -y h}£S. 

%<&4HF£B2ft& t - To >y hSa«U/itt**ia2 0 
"t". t-7D7 MCli. H5teij*Lrt:, itaSSm3 8. 

o?L£tt£:£:tf>3fcl6a. 0. 2 0 8m 1 /gcD5 7o?L 
S»£3T-$-&£i:£*Lfc. H2 1t:MPffiCJ:*5^ 
oTL^O^Tfift^Sr^-r. M P&lc J: h 5 ? oftoittg 
fi. 1. 5 2 nmT£>l>.r £ Sr^L/c. 



[01] fflH^W. ( v ) tW-fr ( t ) orn y Mcfcv* 

CH2 ] hi tai-^v^-cf^j«LJt s 9uT\j7>4mmvk& 

[03] SE^lOXRDyN-^-^^-rilT'ft^. 

[04 ] K£i i commwmmim ( a > t , bj Hate 
J; 0*A6/cJffl?L^ft^ ( b ) t tt-tmx-hh. 
[15] «wiamox-7 ZTTs-twxfo t . 
im6] Mwm&mzm^^xntsmJM&zfjki-mx* 
<£>%><, 

im 7 ) mm 1 commmmm^m^ t -to y h \,t& 

y7*^-fmX'fo&. 

[H8] 07f)t-rD7b^fflV^MPati-)t* 
#>tz $. 9 aft<r>JimftftMl$:*k~tmX'fo2> . 
[09] K*n~4. ibKCT<7)»W^**-rilT'S> 

6. 

[HI 0] KS2<^a*(R3i^a»*^HT'fc*. 
[011] Kft3<02WB»SR&»£j^E|T'«>S. 
[012] i^4<aS»R*m*£^l2lT'*>4. 
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(54) MESOPOROUS BODY AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a porous body with porous pore walls, which has a peak 
at the diffraction angle corresponding to a specified d-value in a X-ray diffraction pattern by 
condensing and polymerizing an inorg. skeleton component and/or an inorg./org. composite 
skeleton component in the reaction system having less than a specified concn. of a nonionic 
surfactant. 

SOLUTION: The concn. of a nonionic surfactant is preferably <29.67 g/l. The mesoporous 
material shows one or more peaks at the diffraction angles corresponding to the d-value over 1 
nm in a X-ray diffraction pattern. An inorg. skeleton component such as an alkoxysilane which 
forms a silicate skeleton and a polyethylene oxide-based nonionic surfactant as a template are 
mixed in a solvent such as water with the pH controlled to <0.5 to condensate and polymerize 
them at 35 to 80° C. The molar ratio of the skeleton component: surfactant-hydrochloric 
acid:solvent is preferably (0.042 to 0.175):(0.00073 to 0.030):1:27.79. The obtd. mesoporous body 
has >2 nm center pore diameter and has >60% of the whole pore volume in the pores of 
diameters within ±40% of the center pore diameter. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The meso porous body whose pore wall of this porous body it is the porous body which 
has one or more peaks in whenever [ angle-ol^diffraction / which is equivalent to d value of 1nm 
or more in an X diffraction pattern ], and is porosity. 

[Claim 2] The meso porous body according to claim 1 whose main pore diameter in a pore- 
volume-distribution curve is 2nm or more. 

[Claim 3] The meso porous body whose main pore diameter in a pore-volume-distribution curve 
is 2nm or more and whose pore wall which 60% or more of total pore volume is contained in the 
range which is **40% of this main pore diameter, and is between said pores is porosity. 
[Claim 4] A meso porous body given in either of claims 1-3 whose presentations of said pore 
wall are the oxides containing silicon. 

[Claim 5] The manufacture approach of a meso porous body that the concentration of a nonionic 
surfactant carries out condensation polymerization of an inorganic system frame component, 
and/or inorganic / organic multicomputer system frame component by the system of reaction of 
less than 29.67 g/l. 

[Claim 6] The manufacture approach of a meso porous body according to claim 5 that the frame 
component to 1g of said surfactants is 0.012 mols or more. 



[Translation done.] 



http://www4.ipdl.inpitgojp/cgi-bin/tran_web^cgi_eije?u=http%3A%2F%2Fwww4jpdl.i... 2007/08/07 



E .« 

*| 
l! 

E to 
to £ 

co to 

-i 

o 

o JO 



o ;g 

C ?* 

co V 



•c I- UJ -c 



E 
c 

« Y 
I? 
31 

II to 
O ro 
"J. 



to So 

3 TO 

.a > 

* to 

-Q CO 

JB| 

« 3 



O ^ 

LLl o 

^ -° 

O 3 

Q_ O 



O o 

LLl to 



3 

2 

as 

o « 

s 

fl) -r ° 
5cl 



E J2 



E & 
« o 



£ 

2^; 



o <u 3 



5 
2 

Q. 

e 



E ra 

c bo 

c c 

tU - -p 



c- £ « 



V CO 



to O Q. "O 



5 



■6: 

O 

2 • 
< 



to 



3- 
to 



to = 

CO £ 

is 

to — 

Q. co 

2 5 



5 

S 5 1 

• 2 0) 
bo to 

c S> o 

w <0 L 

°- to o 

C « o 

.S> > c 

-3 "C o 

S i2 to 

■ — 

4) <g > 

S | o 

E £ to 

O o 3 

O Q. S 

to <U O 

§5 ^ 

to _ CO 

- C O 

O *3 U C 

Q. C -M CO 

to > Is c 

*5 .— Q. 



5 



. o "o. *5 c 



c E *° o _> o 



r w * U p 



o 

CO 
0) 



o .£ 



O o 

.8.2 



J g " 

<o c E 

£ 

& e s 

co a._a 



s s 



| a: 

p. to • 

o jo , 

to bp . 

XI c 

<o j2 

TO ° : 

co 2 

c g 

to 



9 -= P. 2 



E ^ 



U ho 
O to 



c to ._ 

C0 3 CO T3 



.£ E 
w .S2 



1 a 



£ Q. 

o to 

?5 



E = 
— £ 

tO <D 



5 "° .S2 £ 
I ° 

CO Q. 



i 5 



3 — 75 



fl) 

o i 

o ^= 

jo o> 



£ g 

o E 

a- <d 

4> > 

tO O 

O co 



Eto 
O -M 



oj — o 

J <» e 



I 5 

| 3 

a> o 
to °- 

1 8 

u tu 

2 E 

5 CD 



2 * 2 £ 



o o 



to to 
tu — 
E £ 



o c 



o 

o « 

o 5 
£ -o 

to rr 



|=3 



o o 
£ 



§ 2 

■■s ig 

to o 



O E 



CM CO 

E 



£ w 



o o 
o c 



8>5 



- 40 s 

. * s 1 

2 <o 



*- o 
« o 
^ o. 



I c 

a> »- 

-5b 2 

c 5 

to co 

= 

CD O 
> 

tu o 

c to 

<u ^ 

5 -o 



7" 3 

o o 

<o _ 

So 

tO 3 

c to 



.9 o 



c .c 

o c 

€3 

to c 

> o 

.c o 

to jo 

s.l 

2 s 

0 fO 

£ to 

v. — 

<u — 

-q to 

£ £ 

<o ^ 

1 s 

2 c 

& a 

? s 

C to 

tU tU ; 

0) k- 

3; a 



CO 

to 



EPS 



to 



s 

co « 

<u £ 

o 

C tu 



o tu 



Is 



i 



* 2 5 «i St 



5-5 



o bp 
tu 

a5 



»- o 

2.-° 



-a 4> 



-C o 
>» ° 



3 2 

2 Q. 

O -M 

a. to 
o 



-C -o 



o c 

3 



2 » *r 



a. to 

Q. tO 
CO ^ 



O CO 
to J= 

£ « 



C 3 W> 3 

o 0 o 
,to ^5 ,ca 



tO 4) CO 



■si I 

8 I E 



2 E a 

O <U £? 

tO -t- 1 o 



to tu 
E c 



-Q — 
to co 
3 5 

2 tu 

a§ 



to 
E 

tU Q. to 

5 E 1c 
- ° 3 

t E g 
<u to ^ 

l-S 8 
E i o 



to 

tu tu 



— tu 
to W 

o o 



to 



5" 

£ c 
£ 2 

o to 
c T- 



O o 



C ° 

^ « to a 

n w <o to 

£ !5 2 £ 

E 3 S O 

o E i 

Q. O 5 O 

c.2 Ei2 

9 ^ « P 



3 » 

c no O 

CO O o 

O to •— 

^ g 2 

a © ^ 

g g 3 

.£ E to 



tu t. 

2 °- 
P 

S °- 

2 .2 

o_ JO 



o to 

1c \ 

5 c= 

= o 

to 

5 &^ 

£ 8 

o -a 
a. co 



*3 
£ 

to 

& 



E "to 
S £ « > 

o 5- > o 



to 



to 



tO Q. . 

5 o 



to 

' 3 - 

5^1 



> 

'■ "a « <o 

f _o .> w 

> Go to 

- 75 P co 

: > ^ ft 

; b ^ e 

; « £ 

• " o 

J k_ to 

O tU Q. 

■» > p c 

• a r ° 

t c <o to 

i a> o. *a 

> 2 w 

> c , 0 c 
. .£ » to 

•8$ 

co tu 

tu 01 p 



i o « 

!|| 

► bo 
; 13 <u 

1 x ^ 
■ -o 

i ^ tu 

l s | 

► O to 

tu 

£ E 

i c 

tu o 

> CO 
<jj O I 

to 



« 5 

5 E 

to o 

to tfc 

.y «> 

-c c 

> tu 
* bo 

> o 
■S £ 



O o 
o " 

§ s 

tu "O 

14 



1 



is- 



« o 



~° £ 
g 

*» •£ 



to to 



0 tu 
to -»j 
tu co 
E E 
« .13 

1 "° 

, jo 

i % o 

5 2- 



- 5 

c o 
to a. 



o. E 
to — 



to o 

li 

- to t +- 

Q. O 

C to 

O J3 

o 

5 « 



^ E 



^ 2 



o E 
O UJ 



•2 

o ^ 



\. tu J* 

o -Q _cg 

0 .S2 <o . 

, co = ho 

i - jo £ 

; ^ *t » 

! 2? § 

1 o | 
to i jr 

>» 



g 5 

■- <u 



^ a^ i 

co .co 

" £ 



£ 2 ^ 



55 



a •% 



2 

JO o 

to o 



= £ 
£ 



JE § 

O O 
To 5^ 



jo 
_Q 

2 £ 
to o 
tu o. 

-° c 

.2 « 
£ 

o i5 

VP i*. 

c o 



jo £ 
■5 p 



75 3 
<u 

tu 5 

i| 

3 2 
J o 

S 1 

to -C 

]l 

E tu 



g 



Q. — 

s 1 * 



2 ^ 



<U -!= 

E| 



2*« 
w £ 

< 3 



f0 v. 

E o 



CO (D "O t/> -gjj _>> 

ls>< " ^ 



C CO fl) £ ' 



T5 ^ 

5 



£3 



« 5 

♦3 c 



5? * 
S a 2 
!2vP 



£ I 



- O to 

IS 5 



< i 

3 o> 



to 42 

II 

tu o 

V- > 

2 1 

Q. <U 

co i5 
c o- 

'Z < 

tu 

+-» to 

1 1 



3 

So 



co to 
fc- CO 



CO 
UJ 
O 

O 



— o 



60 



5 



c 



o 

1 



o 

00 



8 



2 

to to JS 
-— •— to 

«o ^ £ 
St p 



11 

*• to 
to c 

o +j 

c o 
c c 

CO flj 



5 i 

"2 t 

5 to 

» <o" 

I 2 

CO „ cu 



-O Q. CM CO 



O 
P 

Q_ 

2 
o 

CO 
UJ 

Q 
Q 
UJ 

_J 

& 



J. 
3 

I cu 

! ^ 



+3 
& 

o 



CO o 



I* 

^ tu 
co w= 

O bb 



75 2 



.2 



o 

£ *° 

O to 

CL CO 



O o 
2 CO 



E 

1-* to 

o 

(U 



_c to 



CO o 

£ c 

52 ^ 

CU CO 

V- > 

O fl, 

to ^- 

^ £ 

2 co 



cu c 5 3 



e c '56 
— co to 

.§ s 



1 " is 



E « 

E £ 

0 t= 

o - 

c -o 

C fl> 

tu 



o JO 



S|5 

^2 00 
**- u_ 

>.2 « 
g 2 55 



«£ CO 

L £ S 75 to § 



.2 I ^ E 
— * 2 O 



i 1 I 

CCM fl 

E Q £ 

75^ > ^ 

1 co *-* . 

da 5 2 75 
O 
co 



2 

c 50 
o — 
o -c 
♦J o 

il 

<0 <n 

tu £ 

>»-0 OL 



C co to 

CO Q. TO 
> to CO 

l*i 

to ^ 



TO co . 

~ 3 to 

o o I 

45 >» -k 



S 1 5 



«J o 

4- -Q 



O _ 
"3 



co co o d 

2 E •<*• co 



2^ 3 

co o o 
£0 c3 



O 
CO 

4_ CO 



2 t? 



00 3 



£ « 



X w cu j= .S 



° o "H _ S O 0 
to to" 

to 



^ E 



to CO 
00 co 



2 

50 a, TO +j 

.5 4-* a, co 

TJ " L ^ 

- 5 ^ 



» E 

CO i_ . I — 

o I 

CD .2 

^- o 



t£ "to 



. CO 



to s 

o co 



2 ~ 



O 
•^3 



■2 2 



S £ ^ 



4-» C 5 
4- CO > 



o 75 .u - o 



^ I 

^ o - 

S 0 " 

<C to 
1. « 

to • 
to — . 

5 2 

u~ to 

=1 

•I s - 

7 9 2 3 CO 

W IT O O 

CO O l! to o 

Q tU O CO o 



< 4^ 

|2 

Ji 

JO co 

; I1 



^ £ 



CO 

s = 

CO • = 

to 5 

""3 L_ 

C tu 

« 5 

- o 



c tu 

bO O " 



£ 

<u to 

3 2 

£ +3 
■ S 

§ 2 



|5 
s g 

|| 

& fl, : 
OJ > 

M to 9 
c3 o « 



^ g c5 

•a " 



ill 
2 



5* 



> to 

* T3 
tu CO ' 

o S 

Q_ CO - 



3 



c £ o j= 
2 o ju .9 



2 £ 



73 

/- m in S 
c — 



U O 4-f 



14_ c fl) C E 



= co* °2 5b 

CO (11 T^. r- 



. c i- w 
o fc tu CO 



° 4— 

tji o c 

tu W-o 

^ .E c 

£ 2 w 



0 

< 0 
4J 3 



•tT XJ Kn 



_^ _o O fl, to 



Q. "bO 



-Q 2 



CO 



c to £ 

S 2 w 



CO 

2 £ 

73 cu 
.co 

4= O 



^ £ £ 2 



2 *2 

il 

cu o 

*" Q. 

E 



5^ <» 

O 3 

c o 

W c3 

0 o 

tNl C" 

1 i 

- CO 

O co 

2 

si 

^ CO 



2 
S2 

o 5 
E -o 

CO « 

s» a.s 



E 3 c 

5 o tu 

75 ft -e 



■p +j to co 2 



5 2 8- c 



2 o 



e 5 



5^ 



Il 4J 



2 2 



2 2 S ro 



o f5 
jo "2 
ra c 



o > a o 



u 



- CM 

E 



2 2 



= cr» 3 



C = CO 
CO 3 d> 
£ 00 O, 



CO o 



o 
2 



w ^ 3 

Q. 

E 



to 

.E u 

$ to 

C CO 

1 i 

f * 



« i 



* i 



£ 



CM O \ J£ 

O 73 
S to 



O -o 

tu § 

0 £ 

to o 

5 0 

To cu 

£ -° 

t 5 

O fl) 

B E 

CO TO 

I- 

±j co 



5|2 



o 

75 £ 

c « ■§ 

TO (O u_ 

If E 



CO 

2 2 

- CO 

bo"5 

TO tO 

e § 

75 w 



fO 4-» 

II 

TO ^ 
fl) a) 

- to 

M 

CO i3 
to -S 

«i « 

CO — 

_p TO 

0^ 



■P CO 
TO Q. 

c o 

tu to 

75 " 
to -2 

CO i» 

> tu 

•so a 

■g i 

£ . 
9- o 
E Q. 

2 0 
Ji to 

TO CU 

cu E 
TO 3 



O CO 

li 

U CO 

5 o 

4-» i2 
Q. TO 

E to 



1 a 

2 o 



^5 ^ TO _ 



CO _Q 

"i5 to 

. 3 



Q. TO 



CU a, 

£ a 



5 5 



Go -o 

bo g 
c E 

a J 

to <o 



: 3 
•6b 



o ^ J: 5 Q. o 75 

CO a, «0-r,"0^ 9 



2 co jc -C 



5 -e 



- 5 



JU 3 fl, 
O ji% V 



S E 



"I I ■ 

L © o> 3 

c -° « o « 

X o 3 2 .52 

4) Q. W E O 



c >. 

2 E 

<2 3 

E co 



".a • 

O C • 
TO O " 

o < • 
■0" ^ 

IS 



0 5 

to .j 

0 to 

2 ^ 

1 2 

to CO 
CO 

10 fl* 

E 3 



co ^ 

^1 

CO >* 
fl) to 

tu 

fl) ^5 

: ^ <„ 
i 5 o 

. « 5 

1 -5 co 
: *Z 
1 E =» 
, o » 
; **= .2 



5 
ho 



to a 
co _q 

^ E 



bO 



bO 



• S> TO tf S 

111? 



O p 
tO 

CO Q- 

at 

c o 




-8 

c 

£ 



i 

'5fc 



bo 



O 

P 
□_ 

£ 
o 

00 
LU 
Q 
O 

a 
i— 

LU 



CL 




8 



: 5> 



-Q 

U 

I 



i+_ to 
o «> « 

52. S> fi 



6 2 .<2 
Jig* 



■° & So « 
X to 3 3 



C 3 
O O 

la; 



o 
"Go 



>. g 
x> £ 

O 03 

xi -o 



2. bp 



to _g 
t> 'to 

.9- o 
8 5 

& 2 

, 3 <D 



> CL S? 

S g| 

2 « .§ 

g g s 

£ ? « 

co to c 



« 5 

it; 



< 



>r 2 t- ^ 



£ 5 ^ 
33 O O 



2 J5 



5 S 
\p 
o c 
o g 

g.2 

s s 



E xi 



- C 

a) 3 



£ E 



'— O CD 

to - c 
to « _«5 <d 



6U 



1 1 



3 2 



_Q 0) 



E 2 

CO c 

>. E 

tO g 



•2 2 2 



X* c£ - 
C 3 
CO O 



43 o 



v- 1 



S .N . 

- tO i 

ai _ 5 

c £ o 

a 3 a 

" E « 



Pi cl 



o u 

CL 3 



(0 (0 

is I 

to 5 

P o 



c E 
g & 



<0 Q 



CO r- -e 



^ <t! jo 



5 £ 



O . bO 

to 

CL 



^ 2 £ x> 



XI 
3 



is 



<0 

i 2 ^ 

i o -° 
; 42 -o ■ 
i 3 <u 

• c .E 

: g 3 

I CD O . 

! t; s 
' ^ 2 

cm iir 



o bo 



2 g 

tg < 

CO C 



(0 



bo o 

C Q- 

> e 

o o 

E o 

CD CO 

t E 



- c s 

2 |5 

°ao> 

, § « | 

. « ° « 

! I « 10 

' "*~ _s ° 



» x 2 > . 

F O S « w 

p ' h J §■ 
-d ™ g 

<U *w ho 
to ^ 

« 5 "2 

g £ P 

.-=3 0 
to CT — 



2> 6 .!£ E 



^5 o 



3 CO 

I* 



to x» 



to 

rq o 

■!»» t0 

X ^» 

to ™ 
i= 
§ w 

*c * 
o o 



„ E 

0) <-> 



O CO 

c e 

e c n 

E o o 

.5 aw 

-o E c 

o o E 

to o 3 

c a> .E 

III 

i_ iii to 



CD 
O 

2 I 
E ^ 

i_ CD 
O k. 
CO « 

■a fj 

.£ o 



5 o 

c to 

CD N 

C "C 

o ta 

E >> 

« c 

2 5 

^~ <o 

• E S 



5 « a-" 

to - 3 ^3 

w cx o a> 



e£ 

to (/) 

to .2 
60 co 

2 § 



<D jc 

C U « 

tO 3 3 

r== CO O 

CO V. 

>» to" 2 
x — a. 

2 2 o 

~ tu to 

« Si 

0 .t: e 

1 CO « 

— w io 
co to OT 

^ O CD 

5 to to 

9 c o 

— to rH 
,t0 H to 

o 3 
^ 5 E 
£ c ? 

3 3^5 
CO o 

<- Q. >» 

E e -a 

lis 
i 

CO '£J • 
to ^ 

CO • = 



CD 



CD <n 

-tf to CO « 



in 



<o _ -d X 

j= ■— 3 o 

to x: o X 

co 5 £9 

.£ -o o I"" 

-I ° o 

CD XJ QJ 

S 3 *S 

-c o S O 
°o|| 

CD _ CD 

- O £ J) 

2i g » S 

E «= c _p 



If 

2 | 

o> o 

fc -rj 

5i 



to 



ho o 
o .E 
c e 

(0 CO 

tO CD 

< -5 



— o 

+3 •- -O 

O tD C 

§ U ^ 

**= = « 

^ 5 S 



ho 
o c 

'3 



CO g 



2 CD * 



CO 



E CM 



8 



L i to 



to CO 

Is 



& 8 3 



to «> 
>. Q- 
x tx 

O 3 
CT 
CO <D 



-° 15 
c c 

CO o 



. o 
x to 
> to o 
io ig ho 



ho E 



O co 

to co 

"co -° 

c « 

CO *r 

o o 



t° v It 
El" 

3 q> <0 

*° o S 

E 2 S 

w . E "g 

.5 g « 

CD "3 

O a J3 



w — 

^ - c _o 

« 1 1-5 

CO CO 4, 

co ^ io 

c >> iT « 

+ to ^ c 

^ +J <D bO 

co c C 
O 'm CO 

co to -Q 

-M O O 

I E SO 

to j» .2: -a 
.E a o "5 
e co co 

S »> £ o 



c o t; » 



£ 5 s 



2f 

i- 

c to 

CO 3 
ho O . 
k- k- 

o o 
co °- 
•_F o 
to 

•B I 

1 " 

.S o 
5 a> 
o | 



x: cd 
"5 



E = 



'+-> "D .E o 



o £ if ^< "a =2 o 



To ^ 
« 3 

l| 

o o 
o o 
o 

O 1= 

§3 

U CD 

.E co 
c ho 



tg g 

CD .E 

o 



co _a 



_£- >. 

-o co 



is 



1 i 

O V. 

o o 



u 

i 2 

VP « 
CO C 
CO 

C 60 

CD h 

£ ° - 

o * 
a. <d 



5 ° 

co co 



Io « 
o c 
^5 ° 

2 -e 

CO 

o o ^ 

E <u t2 
- co v. co 
ho O _ 

o E 43 

** O CD 

T3 q 

CD 

C "O O 

if 5 

o <o 5 
o o .r 

to 't> > 

E 2 * 

3 o -o 
to •= « 



to ^ 

j£ CD 

s i 



|5 
E o 
o to 

° o 

■MB £ 3 



•n a 



in 



CO 

II 

E o 
E c 



o o 

C bp 



21 



r-" CD 



"O C VP CD 



o 5 

CD "O 



E 



5 "° 

CD 

• c 

a 

-8 



k ° 
cog 



E 
o 

CD U 

2 ^ <o 
o . to 

E — 



~~ o 

o E 

1.1 

O CD 

CO CO 

| et e 

8 | S 3 

jc cd x: "o to 



— <o 

3 to 

^ I 

CD To 

11 



CD" tD £ 



o o o 



> £ ® 

> 5 o 



.9 § 

C +3 

CO o 

o i5 



2 6 £ =2 g 3 



CD ™" 



_ C *- ^ = f> t. 

S.CD — 3cqb-°o = 



CD 



T i<! 3 



CD o 
3 S 



3 k- 

•o to to 

CO CO CO 



<" _ 

-a c 

C CO 

o o 

• u -a 

* > E 



5 

tx CD 

E E 



to *J3 

CO 



E 
o 

Io 

I E 

■P o 

to to _ 



E o 

S o 

43 E 

E * J 



CO — 

43 
.t: cd 
5 E 

0) CO 

■« 5 



^ c 

to 3 

CD O 

xi a. 

to o 

5 tD 

?i -= 

a. 4-* 

co 

cd .E 

.•e ho 

Jl 



O CD h0 *> +j 

-5 c 



o C 

^_ o 

-a E 

5 5 

■§ i 

3 -M 

E i 
o 



CO c 
CD 

> C 



CO o 
CD 

-2 15 



CO o 

§ E 

S o 

P s 



o a 

11 

CO 

u o 

to 



"2 +£ -a x> 



to « — 



x: -a "io 



>. «o 
co jq 
E 2 



o .o c 



CO CO 



>« 3 E 

tD ** O 
? tD +J 



a -5 e 



CD -O "O tD CM 



_ E 

J eg. 



o i= 2? o o c , — i 
® an o u c o n 



II 



3 
E 5 



■S.s 

§ .12 
£ -a 



_ tD 

2 £ 
I « 
= 1 

to 5 

£? a, 

O A± 
.CO « 

.£"S 

"co -O 
O CD 

!I 

° & 



2 i 



ES i 



E * 

3 g 
co c 

O CO 

€ c 

CO o 
U XI 

CD (0 

c o 

is 

-d E 

CD V. 

6 ° 

CD O 

S B 

8.E 



3? 

o _ 

<D 

CD tD 
> k. 
-P o 

o e 



O hO 

si 



■£ 3 <0 



S 3 

§■ 2 

2 60 

w> >, 

CO o 

I-? 



£5i 



o> .5 

-2 E 
E o 



o o 

" -e 

o 2 



e .s e- x: 

o > 2. ° 

§5 S 3 



O 

o 

CM 



C 

la 
I 

*5b 



.0- 



O 
P 
Q- 

cr 

o 
co 

UJ 
Q 
Q 

3 

LU 



CL 



t o 



to 

CO c 

U— CO 

° *ft 



E 2 

- I « 

O *0 CD 

> CD C 

S -5 t 

^ .co -5 
k. 

~ tO 0) 

X bp 

CO f0 

I CD 



CD £ .CO 



CD CO 

* ? 

-a +3 

a> CD 40 -M 

0 "o to ^ 

.2—5 § 
x -o .o 

1 3 & 8 

tD hp -d 

-O XI {0 t0 

O C CD «+- 

XI CO > o 

w O CO ^ 

_ to c 

X E 
co co 

X CD 

CO "5 



o 

s 

I CD 

i £ 

! cf 

; "5 
' o 



^ CD 

CD C C 

-o -o -g 

CD O ° 

^ XI to 
O « 

* 3 i 

*J w O 

CO o XI 

■E o- to 



c c S 

XJ CO o 

8 jo I 

c '<o _ 

If I 

o « O 

t= *«- c 
E o o 

2 CD *"? 

si| 

P- 2 ^ 
■2 J 5 



tD CO 
"5 CD" 



~ t=! E o 



.5 CD 

Q- 2 

« CD 

« i 

3 r 

2 43 

Q. to 

CD 

•s - 

CO XJ 



.£2 



g 8 

JO -p 



43 s 



^ CO 

> o 

O ^ 
o 

CD CD 



CO tD 
CO 



5 S> 



3 o 

l g ^ 

! r9 x: 



ho c 

|"S 

C0 CD 

!i 

£ 3 

to 

II 

0 £ 
c P 

E >. 
to -st 5c '3 40 
<o P o 3 — 



Q. O 

S- '** 
to p. 

CD o 



o f; o 

AS O E 

-ri ** **- 

CO O ay 

W *+3 O 

ID P- C 

s 0 ts 

el a 

x» E o 

co to a 



CO « 
tO O 

< £ 

ll 



2 S 
2 ^ 

O- 3 

O U 

co C 

» O 

E 

m fO 

CO c 

4- .E 

O X 

El 

CD Q. 
fi ■ 

0 .fo 

«fj 

1 g 

O i_ 

tO tD 

CO jg 

H 

CD o 
1= CO 

2 g 

CD O 

> to 

CO tD 



55 



« £ 

^ -o 

s 2 
* £ 

CD CD 

.11 

If 
c -Q 

CD tO 

2 2 

bO O 

E °- 

r s 

to <o 
co 

CO _ 

to 

CO CD 
^ CO 
S CD 
CO CD 

g 3 

1= to 

CD 0 

to CD 
vl Q. 
CD CO 

IS 



- CD 
CD v- 

Q. U 

E CD 

S .E .<2 
x — 

CD CD ■ — 
- ^ Xf 

^ 2 fj 

XI CD "5 
tD Q- e 

co E 

3 tU bO 

lit 

.§ g J: 

to o _g 

2 xi * 

0^ g 

S 43 ^ 

a> CD O 

»52 

f* XI 

Q. "tf 



8 I 

ag 

co 

cd e- 

> O 
CO CO 



= s g 

JS ^ § 

c 5 Q. - 



CD 2 
N ^ 
CO ™ 

x: "° 

■5 S 



0> T3 CO ?£ CJ * 

i- <0 "5 CD g 

^ >; O- c 2 CD 

O) ^ +J ^ CD N 



CO CO 

" 8 



P* CD " 



i» c ,50 



6 



t 8 

CO CD 
CD E 



.S CD ' 

8 f 

^ CD 



CO IS CD I 



5 ^ ^ 

tD _ : 
•f: .E « 



*t .E 

42 - 

c .S2 



•6^ 



5 CO 



co M 



43 « w 
co c x: 
c '-5 w> 
co 



w Ji- co - 



£ x: 

o to 
.<o S 
5 



£ 

If 

co O 



_q .= _^ _CD 



CO o 

— «4- 



43 

CD w 

co 



3=5 C 

to co bo o 



E CO CM 



£ +j bp c a> ^ CD 



25 

■ft 



E ^ 
to >» 

X XI 
0 XI 

C CD 

< .£ 
to 3 



1 « = 



to E !5 * 



1 J 

C C tD 

o o _F 

C Q. 



o o 
O T 

-a 2 

r o 

» XI CD 

! if 



1-2 

.E co 

»1 

E «! 

I* 
ll 

CO g 



"CO 

I- t k. 

:" 



Q. CO 

2 c 

o S 



!l 5 s 1 



» o 

CD -P 
CD 



43 s i i - 

co 5 _2 E _: 



O < 

= LO 

O f 

O m 

-3 ^ 



2 ° 



£ tD 
CO c 
CD -5C 



x» 
c 

< 

_co 

3 

I 

.O 



^ E 

<" vg 

o 

C xi 

CD 5 



!£ "5? 



O x> £ -5 to 



a> co 

tO « 



o > 

- g 



-8 



■5 CD 



CO « 

CD CI 

10 lo 

CD _ 

u ^ 

u to 

3 CD 

CO C 



8 * rf $ 



CD Q. t- CD \ 



5 « ™ 



CO 

C CD 

f E 

P- co 



hO CD 
CO "5 
CD £ 

^ "O 



CO g 

co -5 o o 



o 
5 



o 2 
S 2g S? 

P o O CO 



O ~ 



E 

!-hS 



5 5 



57 



5 5 



.2 CO 

E o 



i « ' 

_± to 

O 3 

> CO , 

£ 8 

? -8 .0 * 1 

1-2 E .0 

2"0 CD ^ 



J£ CO 

52 

CD £ 

_e cd 
* E 

CD 

5 g 



CD CD 

15 



g o 



CD 



« E 

JD CD 

P ^ 

t 4-* 



M cj 

. CD 
>. CO 

J i 

to C 



ll 

§ £ 

2 a 

5 g 

4) O 

S £ 



.2 c o 
cu •— 



n xi 5 x» d 



XI o 

2 



^ E 

CO CD 



— to 



. ' © « v 
cd u > o 

1 CO tD CO CD 



* • ~ s g 

CO CD 



c is 



CD CO 



- 2 



; -52 £ 



> 2 

O a> 
CD 

C tD 

0 h 



o 
T7 



o J2 



CD 



+i "E 3 
5 w 

O CD 

§5 



I I CO XJ Q. 



— r 1 — 1 

DQ cr> 



g 8 
o o 

O. CO 



t: 

_g 3 

o ^ 



CO 10 



W ^0 

CD CO 
o *r- 



CO ^ 



S -il 
TT w 

o < o 
"to Ai 



fi 8 

• 4? 

CL 3 

£ OT 

X Jg 



3 5 



o o 



g> 

I > 
II 

I' 



o 3 



CO XJ 

CD O 

CD -° 

3 CO 

51 

O 

CD °- 

^ to 
+j CD 

g * 

_Q CO 



-Q tD »- ** 

U U C ID ill 

I g ^5 - 



XI 0 

CO $ 

bo « 

J •- 

x> 
O -a 
d 2 



h— E 
2 I 
a o 



o e 

E 2 



o 

a* 
2 ^ 

E to 
E u 
o 
E 



•= CD 
CO _Q 



S O 

o E 



CO O 

tD CO 



^ ° 

2 to 

e-.s 

? • 

> o 

co 2 

0" w 

g £ 



— CO 



w *" CD O" U_ 



5 "io 2 5 



CD CO 

E cm 



■S xi S E E 



-bi>43 

J 2 
^- o 
0 E 



o 50 



; o • 



o 



5 2 
_- 3 



^ > 8 
■g -8 B 
§ £ - 

"° f; 5 

to CL «"* 

g s I 

to c ^ 
E v- 

O CD CD 
C ^ <«-* 
g 0 • 

-8 £ £ 

2 Sxl 

<o e « 

2 = o 

o « a. 

§• -2 c 
»■§ 1 

> £ bo 
XI o c 

*n 

8. 0 -8 

2 1« 
* 2 « 

to 

43 . g 
co >i E 
0 3 o 

TJ J 7 

s « 5 

co 4- 

>£ 5 

9-2 2 
poo 

is - 

1 1 12 

•^j co _^ 

2 "° co 
co c to 

CL n C 

CD - CO 
CO 2 ° 



■ c cj 

to E xj 



o »*- 2 CD XI C XJ 

o S to co co co 



s 

CM 



5 

2 



ho 
CL 



o 

p 

Q- 
CT 
O 
00 
UJ 

Q 
Q 

a 

LU 
Q 



2 



.2 



x 2 



li 



a* 

2 ^ 

a bo 

o 2 
a. b 



O c 
Dl -2 



to H 

£ 



a 
o • 
u .E 

il: 
« ° 

co >» 

§5 

cd to 

If 



c to 

(0 4) 



*5 



O . 
UJ o 
o 00 
co O 
O UJ 
CL O 
o " 
csi O 
O a. 

UJ o 

CO 

co O 



»- o 

*6 

t -a 

o <a 
oS 

U i 

w in 
5 ^ ft 

JC > o ° 
O | t, S 

Q. _C = _3C 

5 « g S 
O-S |5 

o a> w 



.2 w c 

l_ <D CO 

0) 3 O 

1 E "co v. 

I o -a E 

a. p _>» 

; o .b ^ 

O tO Q. 

-2 o 



o 

co 2 



*c co _2 

■p _c 



tt UJ co to oH 



° ~- 

LU O 

O CM 

co O 

O UJ 

a. o , 

— o 

O CL 

LU O 



. CM "O 

I - '-^ CO 

.g <u <o ^ 

-5 s 5 ^ 

a> ~ "J « 

5 «= O CL 



"6 t! a> 
-a {5 +e 



£ ca 
c3 ^ 

S 2 

CO o 

11 



If 



E E 

V u 



Q. co 

O 3 

"D tO 

^ o - 



■8 I 



E 

co o 6 



^ -a 



u 0) 

1 § 

s » 

.o -a 

-o o 



^ S o £ -o 



1 ° 

o 



1 * 

to 

CO 

to 



0) v*i co c 



to 3 
o 

to 

E <D 

2 3 £ 



co ho : 

O co 

CM CO 

c « 



. O 
O 



o 

LU 



o 

LU 

s ^ « 

O 
0- 



O o 

CL UJ 

o g 

UJ O 

5 o 



C S ^ uj ^ 



8-o 



|o 

2 ^ 



? to 



o 

" co 

_9 CM 

O 



« S • v O) £ i 



§ ° 

"co ^ 

-a i 

<d ir> 

S 'A 



CO CO 

-Q < O 
^ ^ CM 

ego 

Q.S. UJ 



» I s 

is s 

S — "S 

a. s • 

^ 0) V 

O ^ 3 
UJ 

— "° ° 

g W = 
r- U 2 

O < E 

UJ Li- .2 

10 ^ o 

O w 
CL ~ 

5£ i 

.2 3 ° 

2? > I 
2 _>. >• 
£ « "S 



5 o 



» 5 

o E 

E > 

? o 



O o 
« O 

o 3 



O CM 
c — ° 

O O (D 

= — UJ 

1 LU O 
CM Q. 



Si 

g c 

O <Q 
b0 to 



5 * 



C O ° «] 



4. 



■ti co !» E 



^_ O <0 CO 

- -Q u — 



E 3 



a> w 

"5 CO 
- CO 

to 

0) 



o 



S « o 



n o 



— o co .5 



_>» to to 



c co Q- 



5 ai 
_> £ 



>; o u ffl +j u 
o -a 



to *« 8 -a 

N rn m -n • — 



c 5 , 



CO ^ 

o r- 

a. « : 
8 5 

.2 w 



jz a> a) 
i +■» > w 



o. 
£ 



E o 

E 



ca 



2 w 



5 



5 <D <^ 

■o a"? 

E v co 

° Ll LU 



CO c 

ir 

8 d 

co o 



E S.2 e 
• 2- « o 

j £ jo? 



. o 

.$1 



13 



* i 

^ . (0 c 

o c ^ co a> — — 



W CO 
F <0 



"co .« 

■o o 



CO O 

•a E 

JO »_ 

^ ° 



E 

W. CO 

£2 

■ s 

>» a> 
-S "° 

W CO 



. co 



co 



o w 
O co 

£5 



. CO 

-a f— 
a> o 

3& 



£ 

I * 

O CO 



31 



4) C 0) '5 

I Zi i| 
* « s g | 



CO 



+5 <0 c 4] w 
° I ^ * 410 



5 <a 
« ^- c 
5 0 ' z 



^ CO CM 

g c X 

0 co o 

u _ 



.E o u 0 



CL I S 

o c -o 
woe 

3 O CO 



= E 



■a 



: o -g O 

1 *- ^ CL 

-s " P. 



CO ci> 

S » 

CO > 

«r 0 

^ a> 



« o 

O _ 

*"* a) 

2 cf 



£ £ 

■*-* CO 



O 

4-» 0 

O CL 

c c 

co o 

co ■£ 

o co 

C Q> 

o -a 

<q o 



. o 

CO c 

CO <0 
CO 



3 C 



! co to 

i.g| 

_o o 

-C Q. 



.52 -5 1 



o .f2 
" .1=1 



■ ill* 



2 o 

■g « 

co c- 

£ w> 



_- CO 

> 
o 



4J f= 



co <o 
to 



o I 
O 



V 10 ^ " (0 w 

_§ to 



O CO 



»2 



> o 

CO u 

c 



_ o _ 

a> to — 

o> 1o 

_ E 5 i 

i- 5 2 

CO o 1 1 . ^ 



to £ 



: CL £ 2 = 



5* 



E co "5 ■§ 



co « ™ 



hO o 



5 _ 
c2 5 



-o E 



= o 

to — 

fi o 



O to 

E "a 



£ ■= - i 



»-v : T% *r% ~ J a U ■ — : 



lifSilillli 



CO Aj 

to 2: 



c ^ ^ 
.2 co ^ -5 



o a. £ c 
*2 co o o 
£; w c 0 

S o ^ — 
m O 3 
oS.E 



to to JO 0 

w > o 

3 O i+_ to 

C O CL C 

CO "bb E o 



£ « 
£ 2 



-2 -o 
l S 

: 

<o 

£ o 
. ^= to 

-m <a 

o co » ■ 
co » * • 

3 -° « 

CO 4-» .5 

ho 3 — 

«- O 4-* 

s|| 

to < o 

)~ 1 — 1 jo 

o 10 t 

E ^ 3 

I- g w 



E >• • 
* To 

E to , 

CL . 



£ c 

■6 * 



c C «j 
O O J= 

u n c 



c co 

_C CO c 

C Q. . 

c o £ i4_ 

— c •» _ 



£ -6 

o 

to O -S ■ 
E to <o • 
co co 

to & > 
hO -o 



5 Ji 

1_ o 



2 E 

.3 » 2 



4-» E 



•5 ' 

co f • , . 

0 i- CO 
O CO 

1 E « 

'f o o 

« O O 

L « 



0 



CO to 

2 fo & 



-2 - 3 CO 

c c o co 



2 £ * 



CO CO 



c to 



.S to Jo 



E co" 3 
o TL o 
0 E > 



o 

T3 

5f co 

2 

CO — w 

■5 % ° 

*5 0 

2 « S 
u u o 
id n K 

o u. hO 

to w « 

to 0 ^ 

T5 o 



E = 



2 



«> ^= O .t! O ♦> 



2 2 « 



5 

; < 

"5b +J 



"2 5 

. « .-e c 

I j. co o 

O o 

— CL 03 

2 co fO 



>- 3 



< ^ 



S 3 



-r v >-* 
CO -^j 

to CO CO 



_> ■ 2 2 
-5 -o to E E 



goo 



' ^ ^ a a 



•43 2 
to c 

CO OT 



— CO 

-° a 

CO p 

2 I 

i~ O 



E 

•43 



;»5 



— to 

-O CL 

c5 <o 



5 
s 



5> 
I 



O 
P 
CL 

o 
to 

LU 
Q 
Q 

a 

UJ 
Q 



CL 
"3 




CO 

o 



I 



a 




o 

s 



B 
o 

4 

5 



3 



I 




o 



J6 go 



5 



i 

"Go 



bo 

.1=! 




: 3 
2 



i 

Gb 
o 

— » 



.9- 



i 





1 


1 

•< 


iak- 


CO 


Q. 








1 I 




<l> (0 

I 5 




3 



: 5 



I 

J* 
O 



3 



i 

o 

8 

CM 



in 



in -g 

1* 

O C 

w CO 

T3 4-* ■ — 
0) <0 CO "O 

3 2 



5 5 - 



_ E 

« CO CO 



L 5 



LU 

CD 



i_ o I 

o to ° 

o i o. 

E £ E 



CO to 



5 

u 

5- 

CO 

■o 

co 

§ 



3 3 



V) CD 

«5 



CO o 

3 O 

? ^ 

5 2 

co 5 

— CM 



<o io 
£ ii 



c 5 

CO <L> 

5 c 

to +jj 

to to 

3 O 

O I 

-C <D 

<D C 



CO 

3 e 



Li—. « o 2 « 



5 

CO 



3 

O ; 



£ co £ 



. I — o 



2 ~ -o _ £ « 

* 2 e ~ 

(1 £ t CM 

.E CO 

^3 > la 

co to . 

0 S S « 

to » E ^ 
I | 

. C «> bo ' 
^ (9 » « 

1 ^ £ o 
3 .o r- 

C*- CO > to 

co 

P c 



1 


i- 5 


si 


CO 


CO 

c 


amp 

jar, 

drrrri 




ing 1 


C OVI 


irsor s 
der X 


precu 
5) stro 


S l 



-o c 

50 5 



0) CO O 

Q- co $ 

Ha 

> ^- co 

" 5P 
IO *° 

«, E £ 

"5. P c 
c *t o 

« 

co +■* JS 



o 

CO - 

-a 

CO O 

si 

S J 
£ -S 



-d c 

a> io 
a. J> 



5 

ii 8 
8 & 



_ to uj 



CO ^ 

* J 

to CO CO 

C 2 £ 



8 2 



3 -° "~ 
O O « 



CO 3 "O 
CO CO "* 

3 co 



J5 ** a» 



<0 -C „ 
*w j-> It 



!5 -E 



3 o 
"§ ^ 
-a « 
CO o 

-J" .<2 

■61 

CO CO 



i 

CO 
CM 

_o < 

X CM 

cr )- 

Xo 
CO 



o — 

— C 



_ to 
o 

-C o 

CO CO CO 

T3 W -r 

co 2 

o ^ ^ 



o 

Q. a> 
to C 

*- ^ to 

— CO- 
CO 



3 

CO *° 
CO 



^5 



- 2 



— o 

r- || 

to o 

CO ^ 



E -J 



I— -X 
— 

a 

f0 

0 o 
a. 



to co 
I ^ 

X> to 

to 

o co 
a. -c 



.a 



500 



I 2 £ S 5 



I- 
w ^ .e- to 

CO CO o *- 

ll^i 



^ 3 



O m 

ii 



1 ±z 
• it: 



3 $ S 



IS 



1$ 

co o 



C W CO 
S °" 3 

"3 Q w 
1 or « 
% x 5 

I CO v*- 
-cr £ ° 

25 1 



2 « 

CO ^ 
*5 CO 



55; 
g-S t 

c <= ■- 

CO rtj 1 — ' 

Ego 
S « to 
> ? c 

00 +3 co 
« X O 

3 a o, 

u bo c 



-Q to 

h 

J2 ca _c co 
^ to * « 



c o 

8 I 



5 "9 



•3 £ c 0 



E £• 

to CO ' 

to co 

X .s 



: g 



CO ^ 

CO co 
co 

. E bo 

c «- c 

co £■ -o 
co O t- 

Mb 

* CO 5 

1 s| • i 

O ^3 .t0 Cj- to 

§ s § B 

U r— ' CO 



o o 



>. «^ 

-rj CO 
O > 

_Q O 

to 

3 O 

2 2 

£^ 

CO CM 

5 J 

5 co 



3 3 



3 » ^ 
10 -0 I— c 



5' 
£ 



+3 .E 



3 « 

o E 



-C h M tir to 



5 § 

co U 

E « 



bo 3 
P 0 
.-t= co 



^ > 
a. £ 

o : 



3 O 

O CM 

tj bfl 

to C 

"E 1 



co c 

U to 



"5 « 
Ef 

hO CO 



CO c C 



co to z W 



_ CO to 

_ O ^! 



3 co 
CO k. 



P . . I 9- co 
-5. ±f co o £ co 

I 3 — to 



«M CO 

to 

5 « 

CO CO 



I* 



ca o o to 

— S <a 



N £ E b 
_> co E _2 



Q. co 

5 5 i 



S 



CO O 

51 

c ^ o 
n , — , 



to 3 
$ 

o to 

W fO 

s I 

VP c 

II 

■8* 

c E 

CO *- 

bo to 

11 



CO Q. 

CO O 

3! I 

±j to 

^ bo 



3 
o 

co t 

CO CM 

— IO 

-a • 
o 

to -o 

e -S 

Q_ +3 

5 1 
-I 

to 

O > 

2 £ 
« o 

E 2 

O CO 

to "5 

3 O 
O i_ 

O to 



IS 



v, tO 



• v JP,2000-281331,A [DESCRIPTION OF DRAWINGS] 1/1 v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] In the plot of pore volume (V) and thickness (t), it is drawing having shown each 
slope showing the inclination of the t value each sections. 

[Drawing 2] The distribution curve of the micropore created based on drawing 1 is shown. 
[Drawing 3] It is drawing showing the XRD pattern of a sample 1. 

[Drawing 4] the nitrogen adsorption isotherm (a) of a sample 1, and BJH — it is drawing showing 
the pore distribution curve (b) searched for by law. 

[Drawing 5] It is drawing showing the data of the standard constant-temperature line. 
[Drawing 6] It is drawing showing the approximation curve obtained based on the standard 
constant-temperature line. 

[Drawing 7] It is t about the nitrogen adsorption isotherm of a sample 1. - It is drawing showing 
the plotted graph. 

[Drawing 8] It is drawing showing the pore-size-distribution curve of the micropore for which it 
asked by the MP method using t-plot of drawing 7 . 

[Drawing 9] It is drawing showing the analysis result of samples 1-4 and the example of a 
comparison. 

[Drawing 10] It is drawing showing the nitrogen adsorption isotherm of a sample 2. 
[Drawing 11] It is drawing showing the nitrogen adsorption isotherm of a sample 3. 
[Drawing 12] It is drawing showing the nitrogen adsorption isotherm of a sample 4. 
[Drawing 13] It is drawing showing the nitrogen adsorption isotherm of a comparison sample. 
[Drawing 14] It is t about the nitrogen adsorption isotherm of a comparison sample. - Plotted 
drawing is shown. 

[Drawing 15] It is drawing showing the XRD pattern of the precursor sample 5. 
[Drawing 16] It is drawing showing the XRD pattern of a sample 6. 
[Drawing 17] It is drawing showing the XRD pattern of the precursor sample 7. 
[Drawing 18] It is drawing showing the nitrogen adsorption isotherm of a sample 6. 
[Drawing 19] It is drawing showing the pore distribution curve by the BJH method of a sample 6. 
[Drawing 20] It is t about the nitrogen adsorption isotherm of a sample 6. - Plotted drawing is 
, shown. 

* [Drawing 21] The pore-size-distribution curve of the micropore of a sample 6 is shown. 
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